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The value of the PCDS in examining the influences of short-period solar flux 
variations on the middle atmosphere was demonstrated. Several Nimbus 
satellite data sets proposed for the study exist in the PCDS. Planned for 
retrieval through the PCDS are ozone mixing ratios and cumulative ozone 
profiles available from the Backscatter Ultraviolet Spectrophotometer (BUV) 
on Nimbus-4. Also to be accessed are Nimbus-7 data sets that will provide 
ozone and nitrogen dioxide mixing ratios, temperature profiles from the Limb 
Infrared Monitor of the Stratosphere (LIMS) , and ozone mixing ratio profiles 
from the Solar Backscatter Ultraviolet Spectrophotometer (SBUV) . 

Bypassing the time-consuming process of reading raw data tapes, the 
researchers plan to transfer the PCDS processed data to an IBM PC at Iowa 
State University. The IBM PC will serve as an intermediate vehicle for 
transferring the data to the NOAA CYBER 840 at Boulder, Colorado, where 
research will continue on both an eight-layer radiative-photochemical 
numerical model and on a nonlinear dynamical model, with the hope of 
understanding how motions take place in the stratosphere. All the graphics 
will be done at Boulder, where NCAR graphics packages are available for 
plotting. 

Also being contemplated for possible utilization in this research are the 
FGGE and ERB data sets. These relevant data sets also reside in the PCDS. 
Problems associated with remote access to the PCDS were discussed in regard 
to all the PCDS data sets. 
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I. Research Work - The influence of ultraviolet flux variations 

ON THE MIDDLE ATMOSPHERE 


II. Objectives 

A. To use Nimbus 4 and Nimbus 7 data with a radiative- 
photochemical NUMERICAL MODEL TO UNDERSTAND HOW OZONE 
AND TEMPERATURE FIELDS IN THE STRATOSPHERE RESPOND TO 
ACTUAL SHORT-PERIOD (13-27 DAYS) VARIATIONS IN THE 
SOLAR FLUX. 

B. TO COUPLE THE OZONE AND TEMPERATURE VARIATIONS, DUE 

IN PART TO SOLAR FORCING, TO THE STRATOSPHERIC DYNAMICS 
IN A NONLINEAR MODEL TO GAIN SOME UNDERSTANDING AS TO 
HOW RADIATION, PHOTOCHEMISTRY, AND DYNAMICS INTERACT 
IN THE STRATOSPHERE. 
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III. Rationale for the research 

* Most studies to date have been statistical. 

* Amplitude and phase of ozone and temperature variations 
depend upon period of solar forcing. 

* Statistical studies may not show a relationship 

BETWEEN OZONE AND SOLAR FORCING EXCEPT IN VERY SPECIAL 
CASES. 

* Coupling of dynamics,, radiation, and photochemistry 

IN PROPOSED MODEL SHOULD GIVE SOME INSIGHT INTO THE 
EFFECTS OF TIME DEPENDENT SOLAR/THERMAL FORCING AND 
NONLINEARITY. 
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IV. Photochemical reactions 
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J'S ARE PHOTODISSOCIATION RATES. 

ol'Sj e's, and y's are temperature dependent reaction rates. 
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V. Radiative-photochemical model 

A. Ozone prognostic equation which includes nitrogen., 

HYDROGEN., AND CHLORINE PHOTOCHEMISTRY 

1. Time and wavelength-dependent solar forcing 

2. Temperature dependent reaction rates 

3. Advection ignored 

B, Temperature prognostic equation 

1. Heating rate dependent on solar flux and ozone 

AMOUNT 

2. Newtonian cooling 

3. Advection ignored 

= ~ 2J 3 K 13 * " (a l3 n OH + “14^0. + ^28 r *N0» + Y 57 n ClO^ T . — - — ^ 

dt 12n °2^ 


+ “ll^OH + 0t 12 T1 HO 2 + ^27^0 + + 2J 2 n 0 2 

+ J 29 T1 N0 2 + a l6 n 0H 
I? “ n* - aT + b 
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VI. DYNAMICAL MODEL 

A. Ozone prognostic equation which includes nitrogen, 

HYDROGEN, AND CHLORINE PHOTOCHEMISTRY 

1. Time and wavelength-dependent solar forcing 

2. temperature-dependent reaction rates 

3. Advection included 

B. Temperature prognostic equation 

1. Heating rate dependent on solar flux and ozone 

AMOUNT 

2. Newtonian cooling 

3. Advection included 

C. QuASI-GEOSTROPHIC POTENTIAL VORTICITY EQUATION 

1. Motion field is coupled to time-dependent solar 

FORCING THROUGH DIABATIC HEATING TERM 
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VII. Proposed PCDS Usage 

A. Ozone mixing ratio and cumulative ozone profiles 

FROM BACKSCATTER ULTRAVIOLET SPECTROPHOTOMETER (BUV) 

on Nimbus 4 

1. Data available .from 1970-1977 

2. 80°N-80°S spatial coverage 

3. TAPE - Daily Zonal Means of Profile Ozone (DZP) 

4. Profile data from 13 pressure levels (0.7, 1.0, 
1.5, 2.0, 3.0, 4.0, 5.0, 7.0, 10, 15, 20, 30, 

AND 40 MB) 

5. Should get an idea of the impact and interaction 
of short-term uv flux variations on ozone and 

TEMPERATURE 
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B. Ozone mixing ratio and temperature profiles from 
Limb Infrared Monitor of ihe Stratosphere (LIMS) 


on Nimbus 7 

1. Data available from October 25, 1978 - May 29, 1979 

2. 84°N-64°S SPATIAL COVERAGE 

3. TAPE - Map Archival Tapes (LAMAT) 

* Contain daily world map grids of harmonic 

COEFFICIENTS FOR OZONE, NITRIC ACID, WATER 
VAPOR, NITROGEN DIOXIDE, AND TEMPERATURE 
AT STANDARD PRESSURE LEVELS AVERAGED INTO 
38 FOUR DEGREE LATITUDE BANDS. 

4. Data is given for both the ascending and 

DESCENDING PART OF THE NIMBUS 7 SATELLITE ORBIT. 

5. Has better vertical resolution than BUV and 
ENABLES US TO LOOK FOR EFFECTS AS LOW AS 100 MB. 
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C. Ozone mixing ratio profiles from Solar Backscatter 
Ultraviolet Spectrophotometer (SBUV) on Nimbus 7 

1. Data available from November 1978 - 1982 

2. 80°N-80°S SPATIAL COVERAGE 

3. TAPE - Ozone from SBUV (OZONE-S) 

* Contain total ozone, reflectivity, mixing 

RATIOS, AND LAYER OZONE AMOUNTS, SCAN BY 
SCAN AND ORBIT BY ORBIT. 

4. Mixing ratios given at 16 pressure levels 
(0.3-40 MB) 

5. Power on 3 days of 4 
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Data usage 

1. Initial conditions for radiative-photochemical 

MODEL AND DYNAMICAL MODEL 

* Ozone mixing ratio profiles 

* Nitrogen dioxide mixing ratio profiles 

* Temperature profiles 

* Cumulative ozone profiles 

* Geopotential heights from FGGE ? 

2. Temporal variation of solar flux in discrete 

WAVELENGTH BANDS FOR MODEL FORCINGS FROM ERB 
INSTRUMENT ON NIMBUS 7? 

3. Comparison with model results 

4. Data will be transferred from PCDS to IBM-PC 

TO NOAA CYBER 840 AT BOULDER, CO, WHERE THE 
* 

MODELS ARE/WILL BE RUN. 



VIII. Remote user problems 


A, Communication with PCDS without network access 
or toll-free number is prohibitively expensive, 

B. Accessing data at night 

C. Availability of tape drives 

D, Availability of documentation on ITEM descriptions 
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